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Abstract 
Objective 

To reduce dispensing time and improve throughput of a high 
viscosity macromolecular coating by making a dispensing nozzle a 
slit type. 

Constitution 

A tank (8) that is connected to a feed pipe (5) of high 
viscosity macromolecule (P) and that can temporarily store the 
high viscosity macromolecule, and a slit type high viscosity 
macromolecule dropping device (7) that has a slit nozzle (9) that 
is arranged at the lower end of this tank are provided in a spin 
coater, so that the nozzle can discharge the high viscosity 
macromolecule onto a wafer (1) that is placed horizontal with 
respect to the slit of the aforementioned nozzle. 
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Claims 

1. A spin coater that is equipped with a vacuum chuck that 
holds by suction a wafer that is mounted horizontally and spins 
it around a vertical axis, a feed pipe that is arranged above it 
and feeds a high viscosity macromolecule, and a slit type high 
viscosity macromolecule dropping device that is connected to the 
lower end of the feed pipe and that has a slit nozzle under a 
tank, which is characterized by the fact that the high viscosity 
macromolecule is temporarily stored in the tank of this slit type 
high viscosity macromolecule dropping device, and dropped onto 
the wafer through the aforementioned slit nozzle. 

Detailed explanation of the invention 

[0001] 

Industrial application field 

This invention pertains to a spin coater that is used when a 
film is formed on a surface of a wafer using a high viscosity 
macromolecule. 

[0002] 

Prior art 

Conventionally, in the polyimide film forming process of the 
semiconductor production process, a spin coater that has a 
schematic constitution such as illustrated in Figure 4 has 
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commonly been used. That is, this spin coater comprises a vacuum 
chuck (2) that holds by suction a wafer (1) that is horizontally 
mounted, a spin rod (3) that supports this vacuum chuck (2) and 
spins around a vertical axis, a spin cup (4) that is arranged 
surrounding the aforementioned vacuum chuck and wafer, and 
polyimide piping (5) that feeds polyimide (P) . A nozzle (6) is 
provided at the lower end part of resist feed piping (5) . The 
polyimide (P) is dropped from an opening (6a) of this nozzle (6) 
and fed at the position at the center of spinning (2) on the 
surface of the wafer. 

[0003] 

That is, when a polyimide film is formed on the surface of a 
wafer (1) using this spin coater, the wafer (1) is first held by 
suction on the top face of the vacuum chuck (2), and the 
polyimide (P) is fed at the position at the center of spinning on 
the wafer surface being dropped from the nozzle (6) . After that, 
when the rod (3) that supports the vacuum chuck (2) is spun at 
high speed, the fed polyimide (P) spreads on the surface of the 
wafer (2) by means of centrifugal force, and a thin polyimide 
film is formed. 

[0004] 

Problem to be solved by the invention 

On a conventional spin coater such as described above, quite 
a long time is needed to drop a necessary quantity of polyimide 
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because polyimide is highly viscous and thus the resistance in 
the pipe is high. 

[0005] 

This invention was developed to solve the aforementioned 
problem. The objective is to obtain a spin coater that can reduce 
dropping time. 

[0006] 

Means to solve the problems 

The spin coater pertaining to this invention comprises a 
vacuum chuck that holds by suction a wafer that is mounted in a 
horizontal state and spins it, a polyimide feed pipe that is 
arranged above this chuck and feeds polyimide, and a slit type 
high viscosity macromolecule dropping device that has a structure 
including a tank that is connected to the lower end that can 
store polyimide and drop it from the slit. 

[0007] 

Function 

In this invention, since polyimide is temporarily stored in 
a tank, the necessary quantity can be fed during a time other 
than the dropping time. Furthermore, as it is dropped from a 
slit, the dropping time can be reduced. 
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[0008] 

Application example 

Figure 1 is a cross-sectional view that illustrates a 
schematic constitution of a spin coater in accordance with an 
application example of this invention. Figure 2 is an oblique 
view that illustrates in enlargement of the main part of a slit 
type high viscosity macromolecule dropping device. Figure 3 
illustrates an enlarged cross-sectional view of the slit nozzle. 
In these figures, (l)-(5) are the same as in Figure 4. (7) is a 
slit type high viscosity macromolecule dropping device that is 
connected to the lower end of the polyimide feed pipe (5), and 
which has a slit nozzle (9) at the lower end of the tank (8), so 
that polyimide (P) will drop from the slit. At the top of this 
slit type high viscosity macromolecule dropping device (7), as 
illustrated in Figure 2, besides the polyimide feed pipe (5), a 
vacuum tube (10), and an N 2 pressure pipe (11) are connected. A 
movable valve (12) that closes the slit of the slit nozzle (9) is 
arranged inside the device. As illustrated in Figure 3, this slit 
nozzle is finely partitioned by partition walls (9a) . 

[0009] 

Next, the operation will be explained. First, moving down 
the slit movable valve down (12), the tank (8) is filled with the 
polyimide (P) that is fed through the polyimide feed piping (5) . 
At this time, the inner pressure is reduced using the vacuum tube 
(10) to help feeding. While slowly spinning the spin rod (3) , the 
slit movable valve (12) is moved up, N 2 is pressurized from the 
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N 2 pressure pipe (11)/ and polyimide drops. When the spin rod 
spins once, solution is applied for a short time from the vacuum 
tube (10), and the slit movable valve (12) is moved down. After 
this, the rod starts spinning at high speed to form the film 
thickness. Polyimide supply to the tank will immediately start. 

[0010] 

Effect of the invention 

As explained above, according to this invention, the drop 
time is significantly reduced compared to the prior art. Thus, 
processing capacity effectively improves. 

Brief description of the figures 

Figure 1 A cross-sectional view that illustrates a schematic 
constitution of a spin coater in accordance with an application 
example of this invention. 

Figure 2 An enlarged diagram of a slit type polyimide dropping 
device, which is the main part of Figure 1. 

Figure 3 A cross-sectional view of the slit nozzle part at the 
lower end of Figure 2. 

Figure 4 A cross-sectional view that illustrates a schematic 
constitution of a conventional spin coater. 

[Key:] 

1 Wafer 

2 Vacuum chuck 

3 Spin rod 
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5 Polyimide feed pipe 

7 Slit type high viscosity macromolecule dropping device 

8 Tank 

9 Slit nozzle 
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